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EROS  I  Oil  COSTS  LIOIIEY 
By-  David  li.  liorgan 
Division  cf  Information  and  Education 

Early  October  rains  of  unusual  intensity  have 
damaged  unprotected  lands.  All  ov-Tiers  slvould  recog¬ 
nize  the  necessity  of  controlling  erosion,  3utj 
strange  as  it  may  seem,  there  o.re  still  some  people 
T;ho  are  content  to  sit  by  the  fire  on  a  rainy  day  and 
permit  their  fertile  soil  to  wo.sli  aivay,  never  to  be 
reclaimed.  As  muddy  vrater  ruslies  tovrard  the  sea 
there  is  apparently  no  realization  of  t]ie  loss  in 
dollars  and  cents  to  them. 

Soil  Saving  Deans  YEiere  soil  saving  dans  have  been  constructed 

in  gullies  draining  farm  areas,  and  where  no  attempt 
has  been  made  to  control  erosion  on  the  fields,  the 
giillios  behind  these  dams  fill  very  rapidly  m'ih  silt. 
Visible  evidence  that  this  deposited  silt  esane  from 
the  cultivated  la.nds  e.bove  has  awakened  many  to  an  an- 
Imowledgment  of  the  serious  problem. 

lio'v  extensive  a.re  tl*esc  losses?  One's  own  prob- 
le'_:i  can  be  judged  by  comparing  conditions  wath  those 
on  areas  where  actual  soil  ar.d  water  losses  ha.ve  been 
measured , 

Losses  The  SGS  has  carefully  surveyed  v.^atorshed  areas 

ileasured  and  provided  equipment  for  measuring  the  inater  that 

runs  off  these  areas  and,  by  approved  sampling,  doter- 
mdiied  the  weight  of  the  soil  cai-ricd  av.ray. 

Extrem.e  Case  On  some  soils,  and  during  some  storms,  very 

little  erosion  occurs.  On  others  only  five  tons  of 
soil  are  lest  from  each  acre,  others  indicate  fifty 
and  ninety  ton  losses.  Very  extreme  and  severe  losses 
v;ere  moasu.rod  on  the  Las  Posas  Project  in  January  19pp* 
Tho  amo\uit  of  soil  lost  vras  detorminod  by  measurcraents 
of  typical  orosion  pn’ofilcs.  Tho  tefole  on  page  3  Vv'ar- 
rants  careful  study.  An  understanding  of  this  extreme 
case  should  cause  evory  farmer,  who  clean-cultivates 
sloping  lands,  to  make  a  very  careful  oxanina.tion  and 
analysis  of  his  own  problom.. 

Storm  VBnen  this  particular  storm  occurred  the  soil 

Doscribod  had  already  been  w;oll  saturated  vrith  rain  water  from 

previous  stormn,  tho  principal  storm  km. wing  ondod  at 
12:15  P*  In  on.  that  day  wrhen  .75  inches  vrcro  mioasurcd. 
At  8;5i.L  P.  i.I.  a  gentle  rain  started,  and  up  to  iwid- 
night  only  .Ip  inches  fell  but  from  then  until  ytll 
A.  II.  on  the  p'tk  1.12  inches  fell,  or  a  total  of  1.29 
inches  for  this  storm.  In  one  15-minutc  interval  enc- 
half  inch  foil. 
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EROSION  OCCURRING  ON  THE  SHALL  DRAINAGE  AREA  WATERSHED 
DURING  3TORH  OF  JAN.  5,  1935 
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Little  Erosion  Occurred  on  Vegetated  Area  No.  7 

Rainfall  Data; 

Precipitation:  1.29  inches  (3*5i4  P.L.  1-4-35  to  3:11  A.F.  l-5“35) 
Duration;  6  hours  I7  minutes 

Max.  Intensity;  O.liS  inches  in  li-i-  minutes  (2,06  in.  per  hour) 

Ay.  Intensity  Storm;  0.205  inches  per  hour 

Ground  Condition: 

Well  saturated  before  storm  by  previous  rains,  especiall-'?  0.73 
inch  rain  of  1-4-35*  (Storm  ended  at  12:15  P.W.) 
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Run-off 
Va luGd 


Amount  of 
Erosion 


Average  Dopth 
Surface  Soil 


Weight  of 
Surface  Soil 


Plant  Food 
Content 


Tho  table  indicates  the  rim-off  varied  from  .6l 
aero  inch  to  .92  aero  inch,  vihich  in  all  cases  is  moro 
than  of  the  rain  that  foil.  Since  pumped  water 
costs  approximately  02. 00  per  aero  inch  in  this  area, 
tho  value  of  lost  v/atcr  that  should  have  been  stored 
in  tho  soil  for  later  crop  use  was  :,iore  than  0l»OC 
per  acre. 

And  as  this  water  rushed  over  the  sloping  lands 
it  carried  vrith  it  soil  equivalent  to  from  ,92  inch 
to  1.87  inches  in  depth  ever  the  entire  area  f^f  cloan- 
till>.).d  land.  Tho  soil  actually  washed  away  in  this 
six-hour  storm  amounted  to  from  101  tons  to  289  fo^is 
per  .acre,  or  an  average  loss  of  approximately  220  tons 
per  acre. 

This  amount  of  soil  is  praotica.lly  ton  percent 
of  the  average  vfcight  and  dcp'th  of  surface  soil  on 
hillsides  protected  by  mtive  vogeta+'ion.  For  many 
oxamiiaations  on  t'lj-o  sloping  lands  of  the  coastal  arg-a 
of  Southern  Calnfcrnia  ir.dicaxc  an  average  depth  of 
19"  of  top  soil.,  d’it  ago  in  referring  to  tlxO  table  - 
it  is  apparent  that  erosion  had  taken  place  on  those 
vra.tershods  prior  to  the  storm,  for  tho  depth  of  sur¬ 
face  soil  varied  from  notliing  to  9*2  inches.  And 
this  220  tons  lest  was  nearer  pO  percent  of  tho  re¬ 
maining  svxfaco  soil. 

A  cubic  foot  of  su-rfacc  soil  in  this  area  varies 
in  vroight  from  70  pounds  to  110  potnids,  Ass’omc  ftn 
average  woiglit  of  90  pounds  per  cubic  foot  and  it  be¬ 
comes  apparent  that  I9  inches  of  surface  soil  over  an 
acre  of  land  Treighs  2i;.50  tons.  Again  recall  that  this 
is  only  a  little  more  than  ten  tiiues  thvj  aucant  of  sur¬ 
face  sol],  vm-.shed  ormiy  iie  this  one  storm  reported  in 
the  tabic . 


It  is  YTOll  knovn  that  the  larger  part  of  tho 
available  plant  food  is  in  tho  top  soil.  Complete  a- 
nalysos  of  thirteen  soils,  similar  to  tlirso  in  tho 
Clascal  area^.madc  by  the  California  Agricultural  Esc- 
poriment  Station,  shov/  an  average  content  of  tho  prin¬ 
cipal  soil  nutrients,  both  available  and  unavailable. 
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These  nutrients  that  arc  vrashed  array  in  220 
tons  of  lest  sell  actually  a.nount  to  tons*  In- 

asr.mch  as  -fnen  those  rutrionts  arc  pvi’ohasc.d  in  the 
form  of  commercial  fertilizer  they  are  in  comhino.- 
tion  vritji  other  compoimds  or  fillers,  tlic  p.'-j-p  tens 
arc  oquivo.lont  to  ll;.,63  tons  of  coirta, rcia.l  fertilizer. 

It  is  gcnorally  assui.icd  that  the  Ir. rro  ncror-nt- 
aqo  of  Potash  ir,  our  soils  is  much  in  omcoss  of  O-ctual 
crop  needs.  It  is,  hevrever,  valmahle  and  for  thr,t 
reason  the  full  conborit  is  usr^d  in  our  comq.uto.tions . 

PJhilc  commercial  fcrtiliz.,r3  cost  the  grourers 
appronimatoly  Ti-^0,00  per  ton  plus  the  cost  of  applica¬ 
tion,  T.^G  do  not  fuel  free  to  ass'omo  that  value  for  the 
equivalent  nutrients  in  soils  for  tiio  reason  that  all 
of  th.oso  nutriemts  arc  not  immediately  available  for 
plant  use  as  they  usunlly  are  in  com.icrcial  furtilizers. 

After  discussions  u'itjT  onpericmccd  agriculteiral 
chem.ists  and  soils  men,  it  is  holicvcd  thafe  a.  very  fa-.ir 
value  to  place  cn  tlicso  equivalents  is  lO.o  of  the  price 
cf  commercial  fertilizers,  or  -U'. .00  per  ton.  Since 
there  is  the  oquival-ant  of  li:.68  tens  of  fertilizer  in 
220  tons  of  soil,  and  it  is  assumed  that  it  is  a'orth 
,Ij..OO  per  ton,  the  value  of  tjio  nutrients  unshod  off 
by  tills  single  storm  uns  ravrly  A'eC.OO  per  acre. 

The  averago  aruiual  application  cf  commercial  fer¬ 
tilizers  cnclusivo  of  organic  Liatorial  costs  the  citrus 
grouers  of  California  appronimatoly  012.00  per  acre, 
lYhile  the  citrus  groirers  have  a.n  appreciation  of  the 
arAmo  of  soil  nutrioiits,  there  are  still  somm  fanners 
v'ho,  through  incorrect  form  practices  oeid  the  ignoring 
cf  erosion  control  methods,  a.ppcar  srreisfiod  to  per:. fit 
OoO.OO  per  acre  to  be  vrasl'iod  out  of  the  soil,  vdailc 
their  neighbors  c.re  paying  C'12.C0  per  aero  in  a.n  en¬ 
deavor  to  maintain  soil  fertility. 

In  this  storm,  of  Jo.riu^-ry  Ij.  and  ,  1935^  fi'^^'O  tiirios 
as  much  aaaluablo  plant  food  urns  lost  in  sin  hours  as  is 
ordinarily  purchased  ivith  ,good  hard  cc.sli.  2,n.l  the  ’./ash¬ 
ing  and  loss  of  this  soil  can  be  prc’rcjatod.  liothods  arc 
IznouTL  and  .a.rc  being  put  into  effect  on  demonstration 
areas  by  the  Sui.l  Conservation  Service.  Farmers  outside 
cf  these  areas  may  also  have  erosion  problems.  If  field 
arc  filled  v/ith  smn.ll  rills  a.Ltor  a  storm,  soil  is  being 
lost.  Discuuss  v.’itj'^  the  County  Fo.i’m.  Advisor;  he  './ill 
gladly  help. 
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COlISEir.'V.TIOT:  OF  WILDLIFE 
By  Floyd  I!.  T'ynorG,  Rc^iono.l  Biolo,c:iGt 

Plo.inly  stated,  Y;ildlifo  iriana~cr;,or.t  is  ossenti- 
ally  the  Gncourai"cno:..!.t  of  desirable  spoGios  of  birds 
and  o.ninals  thi-Qu.f^h.  inproving  their  cnvirorrnnt .  In 
the  past  T.'O  have  ruthlessly  exploited  our  vrildlifo  re¬ 
sources  and  have  attempted  to  p'rotcct  tlae  pane  that  is 
loft  through  the  osluablishinont  of  "bag  Unit"  loo.:s, 
sold  similar  legislation.  Despite  this  attenpt  to  pro¬ 
tect  our  game  spocios  tlio  need  ha.s  been  soon  by  va.rious 
groups  of  biologists  and  oonsorvatior-ninded  Gportsno:* 
for  more  a.dequate  methods  of  ha.ndling  the  problon. 

Lo[-.i  slat  ion  alone  is  not  tlm  aim'Tor.  h  sci'iso  of  indivi¬ 
dual  rospou-sibility  for  oeir  i.mldlifc  rescurcos  and  an 
appreciation  of  its  needs  mill  bo  necessary  in  ord^r 
to  prcraetc  a  s'occ^ssi'ul  conservation  pi’Ogran, 

Exceptional  epportunitios  for  proncting  v:ildlifc 
■iX’lfa.rc  are  prosontod  by  a  conprohensivo  soil  conserva¬ 
tion  progran  and  it  is  the  ain  of  the  Service  to  cstc.b- 
llsh  Y.'ildlifc  consorvaetion  as  a.  soujid  .agric\;ltural  prac¬ 
tice  in  cQimoc'cicn  vrith  thc.sc  acti'/itiv^s .  The  princi¬ 
pal  objectives  to'.:ard  •  iiic:!  the  un.ldlife  program,  amo 
directed  includes  the  ■■'u/oidanoo  ci'  acts  detrimental  to 
vrildlifc;  the  improvement  of  conditions  for  the  dosir- 
afolo  forms  of  mildlifo*  and  the  dcYT-olopmorit  of  an  annual 
crop  of  game,  as  a.  mocois  of  providing  supplemental  farm 
income  or  compcnsa.ti for  lamJs  not  under  cultivation. 

The  fundam'Ontal  principle  of  'w-ildlirc  and  gmmo  man¬ 
agement  is  the  croatien  and  maintonauce  of  a  Gatisfactorp' 
c:ivirorjncnt  o.iiich  includes  a  contiinious  supply  of  food 
amid  vxter,  and  sufficient  cover  for  nesting,  emergency 
protection  r.gainst  natural  enemies  and  rroathor.  It  is 
the  purpose  of  tlio  Soil  Cejisci'vation  Service,  Section 
of  b'ildlifo  i.Ia.nagcment ,  to  integrate  the  principles  of 
v.'ildlifo  conservation  in  this  progra.m  sc  that  trees, 
shrubs,  o.nd  other  vegetation  cmplcggcd  for  soil  orosicn 
control  mill  servo,  efnerover  practicable,  as  a  source 
of  food  and  shelter  for  desirable  birds  and  animals. 

There  arc  umirious  r-o.ys  in  -.diich  the  crnciromriont  for 
•\/ildllfc  nay  be  improved,  cm  outlined  bclc’,-. 

V.'ildlifo  An  area  in  y.diich  iToodland  trees  mapr  not  be  gromi 

Refuge  successfully"  or  areas  in  vrhich  the  cooporatcr  desires 

to  sponsor  unldlifc  nolfaro  map^  bo  developed  into  a 
vildlife  refuge  or  sanctiiarp".  The  ideal  g)lanting  for 
a  v.dldlifc  refuge  is  to  locate  clymips  or  units  of  cover 


Game  As  -In 
Arnual  Crop 


I 


§it 


t 


1. 


t 


abovit  50  foot  apart j  o.nd  plciit  tao  spaces  in  I’ctn'cc?! 

T.dth  s  GO  cl- pr  educing  plants  suited  for  erosion  contrc'l. 
Tlicsc  cover  units  shoiild  coi.sist  of  throe  or  four  ever¬ 
green  trees  surrounded  by  a  zone  of  food-producing  tall 
shinxbs,  approxiiTia/oclp'  six  feet  v;idc,  and  -fnen  a  rov  cr 
taro  of  lev.'  shrubs,  hlicn  fully  dovelcpod  such  units  vill 
afford  ai..plc  escape  cover  for  roosting  and  nosth'^g  vany 
different  species  cf  birds.  The  open  areas,  ‘.rhon  seeded 
to  such  plants  c^s  bur  clover,  ■..did  b-ucla.h.ec.t ,  barley, 
arheat,  etc.,  vdll  furnish  abundant  food  for  nany  spocios. 
One  catering  station  located  near  one  of  the  cover  units 
should  bo  sufficient  for  an  area  of  less  tlirni  one  up  to 
several  acres. 
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It  is  considered  good  practice  to  plant  at  least 
eno  roar  of  tall  shrubs  and  one  or  tvo  rov.-s  cf  loar  grav¬ 
ing  ones  along  the  outer  edge  of  voodland  plantings, 
especially  -erhero  the  trees  are  ad.iaco'nt  to  farn  crops. 
This  typo  of  planting  offers  lose  ro-t  oonpctitiori  to 
the  cultivated  crops,  and  sdso  reduces  the  fire  ^sazard 
to  the  v.roodland,  and  at  the  ssomc  tine  arfords  an  excel¬ 
lent  escape  cover  and  sene  feed  to  vdldli.f c  . 

In  addition  tc,  cr  instoa.d  of,  the  ab^vc,  a  coop¬ 
erator  nay  vdsh  to  intcrplant  food  prodiacing  spccic.s  to 
encourage  a  greater  aTildli.fo  population.  Thi.s  nay  be 
acconpllshcd  by  altcriiatc  planting  of  such  species,  or 
a  norc  cr  less  intensive  plo.nting,  depending  upon  the 
particular  situation. 

On  larger  ai’cac  vrhero  neither  of  the  above  any  bo 
desirable  it  is  reconnended  that  v.dldlifo  Is.nos  be 
planted  to  dcsii’ablo  food-producing  trees  and  shrubs. 

The  inclu-sion  of  'vildlif^  Is.ncs  vould  depend  upon  field 
conditions  such  as  area  involved,  need  for  addi'bicnal 
fire  'protccticn,  roadatays,  and  ether  factors.  Fire 
trails  cut  through  dense  voods  or  chaparral  greatly 
increase  the  feeding  arcs,  or'  "edge  land"  for  v;ildlifo 
and  thereby  perforn  the  function  of  a  v.dldlifo  lane. 

Xr.  contr .oiling  erosion  along  bread  deep  barrcnicas 
it  is  desirable,  fron  the  strndpoint  of  adldlifo  v.’-cl- 
faro,  to  plant  considerable  areas  of  the  sloping  benfes 
to  Gcod-prodvxcing  plants  such  as  bur  clover,  vdld  buck- 
v.'heat,  barley  ajid  other  seed- producing  plants. 

Along  the  botton  of  the  gully  on  both  sides  of 
the  channel  up  to  the  high  vratcr  laark,  loav-grov.dng 
slrrubs  nay  bo  planted  vdth  the  grasses,  hh-ro  the  banks 
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are  long  and  sloping  it  is  desirable  to  plant  an  occa¬ 
sional  clump  or  unit  of  cover  trees  and  shrubs.  Clwops 
of  medium  or  lovf-groyring  slirubs  planted  along  gullies 
afford  escape  cover  for  ivildlifej  whicli  feed  on  plant 
seeds  along  the  banhs , 

I]i  addition  to  tlie  recommendations  listed  a  modi¬ 
fication  of  harvesting  operations  on  loay  lands,  or 
modified  grazing,  so  as  to  prevent  destruction  of  bird 
life,  should  be  considered.  Fire  prevention  is  also 
necessary  if  food  and  cover  requirements  of  vj-ildlifc 
arc  to  be  maintained.  The  follorring  quotation  from 
"The  Vlcstorn  Fange,"  page  %!.3)  points  out  the  effect 
of  fire  and  overgrazing  on  qunil:  ''Deterioration  of 
habitat,  through  depletion  of  the  range,  has  furthor- 
more  resulted  in  dccroaco  of  upland  game  birds.  A 
good  example  of  thd.s  is  in  the  thinning  out  of  quail  in 
the  San  Joaquin  Valley  region  of  California,  Quail 
formerly  inliabitcd  the  valley  by  the  thousrnvls,  and  the 
finest  part  of  tlicir  habitat  v/as  in  the  brushy  foot¬ 
hills,  Overgrazing  of  these  foothill  areas  and  the  ex¬ 
tensive  use  of  fire  in  an  effort  to  improve  forage  has 
destroyed  much  of  the  poromnial  herbaceous  vegcto.tlon 
and  lovr  shrubs  that  furnish  not  o’lly  cover  but  also 
food  for  the  quail,  Tho  result  is  an  estimated  de¬ 
crease  of  birds  of  23.'  to  3^  percent  vithin  the  last  Vj 
years , " 

Tlic  California  quail  and  otlicr  gam.c  spccios  re¬ 
quire  water  in  some  form  (as  frcc-vrator  or  in  succulent 
vegetation)  throughout  tlic  year.  On  much  of  the  terri¬ 
tory  within  the  Calif ornia-hovada  Region  there  is  noi- 
th.jr  succulent  vegetation  nor  a  froe-watcr  supply  dur- 
iixg  the  hot,  dry  suimecr  mo:iths .  Consequently  quail  and 
other  game  will  migrate  to  territory  adjacent  to  some 
a:ara\c.l  orator  supply.  This  often  rcsu.lts  in  cver-populo.- 
tion  of  these  favored  o.rcas  and  considerable  competition 
for  food  in  the  area  about  the  orator  hole. 

Vrncro  the  cooperator  desires  to  increase  the  wild¬ 
life  population  in  such  areas  on  land  tevkon  out  of  cul¬ 
tivation,  it  is  recormonded  that  he  cstcJolish  vratcring 
stations  wherever  practical,  in  sufficient  numbers  to 
accommodate  the  v/'lldlife  population.  Young  quail,  ap- 
parciitly,  are  not  able  to  travel  farther  than  a  quai-ter 
of  a  mile  to  v/ater.  In  om’er  to  furnish  optinuia  drinl:- 
ing  facilities  for  quail,  watering  stations  should  be 
placed  not  farther  than  one-half  mile  apart,  preferably 
not  farther  than  one- fourth  mile  apa.rt , 


e-' 

(. 


Control  of 
Predators 


Re turn 3  to 
tho  farncr 


Gane 

Managcr.ient 


Uhen  a  pipe  line  extends  across  or  iics.r  the  gano 
refuge,  or  brush  lo.nd,  a  T  nay  be  inserted  in  the  line 
nearest  tho  p'roposod  iTatcring  site  and  a  pipe  leoaiing 
to  the  Gonto.incr,  tornlnating  in  c.  float  valve,  in¬ 
stalled.  If  the  Trater  roist  be  carried  any  great  dis¬ 
tance,  pipe  of  snail  diancter  is  suggested.  A  conent 
basin,  nith  a  gradual  slope,  nay  bo  used  for  the  con¬ 
tainer.  These  ba.sins  should  c  :■  placed  in  close  proni- 
r.ity  to  csccLpo  cover  so  that  the  birds  or  animls  using 
the  v/ator  car.  escape  fron  prodatoi-s. 

Control  of  predatory  species,  including  coyotes, 
bobcats,  ha'i.'ks  (sharpshin  and  coopers),  and  doncstic 
coobs,  nay  at  tines  be  necessary,  but  if  given  proper 
environnent  the  desired  species  nill  nonnally  tahe  care 
of  thens elves. 

Returns  to  the  farr.ior  fron  a  systen  of  ’aildlifc 
nanagenent  iisually  include: 

(1)  Increased  neat  for  his  onn  table 

(2)  Control  of  insect  pests  and  rodents 

( 3  )  Re  c  r  e  a  t  i  0  na  1  va  ].u  e  s 

(!].)  Cash  incone 

In  sone  of  the  stc.tes  east  of  the  Pee  chi  os  nany 
fai’ners  have  turned  gane  birds  and  aninals  into  o.  cash 
produci3.ig  crop  by  selling  shooting  rights  to  sportsnen. 
Sportsnen  have  been  nore  tlao^n  villing  to  po.y  this  foe 
in  exchange  for  good  hunting.  It  is  hopiod  that  a  sini- 
lar  revenue  producing  plan  nay  be  vorkod  out  that  v;ill 
generally  apply  to  Region  10.  Soth  profit  and  recrea¬ 
tion  are  possible  through  tlio  dovclopncnt  of  Gioch  a 
plan. 

On  sono  uichigs.n  farns  tlio  farncr  sells  lumting 
tickets,  'which  not  only  allovrs  hli.i  to  keep  track  of 
hunters  but  aids  in  the  control  of  trespass,  A  fee  of 
vii  per  day,  or  loss,  is  charged  by  sone  Torcas  formers 
for  tlio  privilege  of  hunting  on  their  lands.  On  lov/a 
go,nc-nanagod  farns  a  fee  of  fifty  cents,  or  less,  per 
bird  is  charged.  In  sone  southern  states  it  is  cus¬ 
tomary  to  clio.rgc  fron  ton  to  ti'/onty-.fivc  cents  an 
acre  for  hunting  privileges. 


y 


iT*> 


-10- 


VflllTEE  GEEEE  IIAIIOES  COVER  CROPS  FOR  CALIFGIRIIA 
By  C,  R'.  Cloary,  Jr. 

Assistant  Rg  ^  i  ona  }.  A  j  r  o  n  cr.ii  s  t 


The  inportanoe  op  a  jjreon  aiaraire  cover  crop  can¬ 
not  be  over-enphasisoC ,  TRc  vo.luG  is  tv:oPold.  A  voyc- 
tativG  cover  on  the  ground  during  tlio  vrintcr  is  of  grca.t 
valviG  in  proventing  soil  losses,  tuid  the  organic  ;aatcr- 
ial  ■■vhicli.  is  io.corporatod  irx  tlic  soil  •.rhc'o  t-io  crop  is 
turned  under  ii.iprovos  soil  fertility  a:id  pirysical  condi¬ 
tion. 


Lcgruacs  Post  Leguninous  crop  plants  are  tho  nest  vddely  used 

onid  nost  valuable  green  n-.ani;ro  plants.  The  addition  of 
nitrogen  to  tho  soil  by  plaints  of  this  group  iiahcs  tlicn 
very  useful  in  soil  inpro v^'ciiont  '.Tor!;. 

hon-lcgusninous  plants  arc  ii.scd  i:i  cone  cases  be¬ 
cause  of  special  cliarac'tcrictic 3 ,  suc’n  o.s  lo,rgc  said 
rapid  gi'ovtli,  grovdoh  at  a  lovrci-  tcr.poraturo,  hca'n''  or 
fibrous  root  sg'stoLic,  or  clioap  o.nd  roo-dily  availablo 
seed,  vmich  nahe  then  of  valo'.c,  hhon  sucli  crops  arc 
used,  nitrogen  is  often  added  in  tho  forr.i  of  corricrcial 
fertilizers , 

In  cover  cropping  on  elopes  vdicrc  protection  frou 
soil  nnshing  is  an  ir.portant  factor  the  cereals  arc  very 
oT-luablo,  Rapid  gro';d;h  at  lov7cr  tcnpcraturcs  and  fi*» 
brous  root  systcr.i  serve  to  give  ^s.rlp''  protection  fror. 
soil  leo-sliing.  Best  results  arc  likely  to  bo  obtained 
v.nth  spring  varieties.  The  strong  7:intor  liabit  of  irin- 
tcr  types  coaiscs  loss  grovrbli  in  c^^ol  T:cat]ior, 

A  conbination  of  a  cereal  and  a  loguric  is  a  gen¬ 
eral,  quite  standard,  practice  because  of  t].c  early  pro¬ 
tection  against  soil  nashing  \,'hiic  the  Icgvxie  crop  is 
bocco.iing  established,  and  because  of  t]io  support  a.ffordcd 
such  crops  as  pca.s  aiid  vctclx  by  tho  ccrea.l  stores , 

In  nerthorn  and  central  California  it  is  often 
found  desir.ablc  to  incroaso  soodiieg  raabos  fron  10  per¬ 
cent  to  20  percent  to  insure  a;r  effective  cover. 

The  attached  charts*  have  been  prepared  to  gio'o  a. 
conparison  of  the  value  and  cost  of  various  crops  used 
for  green  mnure.  In  sor.ic  sections  operators  r.ray  be 
able  to  buy  seed  at  prices  less  blran  those  quoted. 


Legvncs  seed 
Cereals 


Cereals  in 
Cover  Cropping 


*Thcsc  charts  have  been  chocked  and  approved  by  the  Ca.l- 
ifornia  Agricultural  Lixtonsion  Service, 
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T:iliTZR  GKElCiJ  I,IAijUEE  COVI]R  CHOI'S  FOR  CALIFORFIA 


Rate  Cost 

Cost 

Rate 

Xc'Fc  AeVe 

3”cre 

Soil 

Climatic 

Cover  Crop 

Acre 

him-  Approx 

Approx 

Adaptation 

Adapto.tion 

and  Roirnrks 

Alone 

ture  Aloxie 

Li.  2,3c  • 

o 

p 

p 

60,';^ 

l;Ql  0  1.30 

0  1.20 

lledirm  to  hea-'ry 

All  California 

Less  vixit e r  ha r dy  t loa 

■V*1 

texture.  Veil 

Except  regions 

Hairy  Vetch,  Llahes  les 

s 

drained 

of  severe  vin- 

gror/th  during  cool 

tors.  Veil 

raontlis  than  iaxmle 

adapted  to  l;a- 

Vetch. 

terior  valley. 

PURPLE  VETCH 

Produces  veil  and 

1 ,  nJ!- 

2^^  0  2*60 

0  1.60 

hedivue  to  heavy 

IjO c 0- 1  j- 0  j- c  s  oi 

makes  good  grenth  dur- 

texture,  V/ell 

m.i  1  d  vh.nt  e  r  s  . 

ing  cool  months.  Least 

drained. 

Coastal  sec- 

vrinter  hardy  of  the 
vetches . 

t  ion. 

E/vIRY  VETCH 

or.' 

I8;h  0  2.65 

0  1.90 

Especially  good 

Best  in  colder 

Very  vinter  hardy. 

0:1  light  or 

localities , 

Strong  vfinter  habit 
causes  ninter  dormancy 
and  less  gror.'th  dvxring 
cooler  months.  Reseeds 
vrell  a.nd  volunteers 
readily. 

sandy  soils. 

AUS  TRIAL  Ifll'TER  PEA 

oQf 

0  3.00 

0  2.00 

I.Iodium  texture 

Best  in  cooler 

Very  rrintor  liardy. 

Veil  drained. 

localities . 

Strong  Y'fintcr  habit 

Veil  adapted 

co-uses  Yxintcr  dcinnancy 

in  interior 

a.nd  less  grov.d:li  during 
cooler  :ao  nt  hs  .  Shall  ovr 

valleys , 

but  Goxtonsive  root  sys- 

tom.  Less  damaged  by 
p.phis  than  the  vetches 
and  for  this  reason 
should  be  used  vhore 
aphis  injury''  to  vetch 
is  an  impo.rtant 
factor. 

HORSE  BEAR 

6Qd 

itc#  0  3.90 

0  2.6c 

liodiun  and 

Localities  of 

Small-seodcd  typo 

light  texture 

mild  vinters. 

Produces  very  v.-'cll  in 

soils.  Veil 

the  Coastal  Section.  drained. 


m 
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Rate 

Cost 

w  0  0  1/ 

Rate 

Aero 

n^rc 

ncro 

Soil 

Cover  Crop 

Acre 

Ilix- 

Approx 

Appr  ox 

Adaptation 

and  Hoinarhs 

Alone 

ture 

Alone 

Ilix. 

HHITE  GY.nCLT  CLOIT.R 

lOy 

I'S  r-7r“ 

V  •  [y 

V  .92 

ITidc  range  of 

YELLO'.T  S’.TLST  CLO'/ER 

soil  typo-s. 

(Biennial) 

Fairly  tolerant 

Hakes  very  little 
grov.M:h  dviring  cold 
vrcather.  Frcducos  good 
bulk  of  natorial  in 

Yv-aiTu  seasons.  L'cop  tap 
root  valuable  in  break¬ 
ing  up  hoavg'’  soils,  hot 
v;cll  adapted  for  amiual, 
Vinter,  groen  mamiring. 

of  alkali. 

BITTER  CLOVER 

0  .60 

T/ido  range  of 

YELLO.Y  TOP 

soil  types. 

Lour  cost  of  seeding 

Docs  not  do 

has  been  a  factor  in 

very  veil  in 

popularitp'.  Produces 
good  bulk.  Does  not 
nako  as  much  grovth  at 
lov/er  temperatures  a.s 
vetch.  Very  high  for- 
t  i  1  i  z  ing  lue . 

8.cid  soils. 

KUB.Al  CLOVER 

I5f 

IQ'- 

A  rrr- 

4»  /  ly' 

0  .50 

ITido  range  of 

Characteristics  simi- 

soil  typos. 

lar  to  Bitter  Clover, 

Docs  not  do  very 

ITot  veil  laiov.oi  in  the 

veil  in  acid 

vrost . 

soils , 

BUR  CLOl^R 

IQr 

Q  .90 

V  «6o 

Rather  v.mdc 

Occurs  nat’orally  over 

adaptation. 

a  very  ividc  range  in 

Fairly  tolor.ant 

California.  Good  vrin- 

of  alkali  o.nd 

ter  grovor.  Does  not 

docs  fairl7/  ‘^'^oil 

producG  large  torniagc. 

Oic  soils  lo'vv  in 

Early  seeding  habit 
makes  bur  clover  a 
valuable  volunteer 

lime . 

crop. 

FIL.'J2L^ 

Imprr,' 

ct leal 

to  SOT.'- 

for 

r.Iodi'mri  texture . 

Chief  value  is  early 

green 

manure , 

Hell  drained. 

seed  habit,  enabling 
the  crop  to  volimteor 
even  T.'hcre  spring  cul- 
ti-vation  is  fairly 
early. 


Clir.atic 

Adaptation 


Adapted  to 
nost  clii.iatic 
conditions 
found  in  Cal¬ 
ifornia. 


Ylido  range  of 
clh'iatio  adap¬ 
tations  , 


T/idc  range  of 
Clir.atic  adap¬ 
tations  . 


Adapted  to 
Coastal  oGc- 
tlcn  and 
interior  va.1- 
Icys,  Hill 
not  stand  much 
cold. 


Localities  of 
milder  vinters . 


i 
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Cover  Crep 
and  Remarks 

Rato 
Rato  TLci’g 
Acre  .  Hi:;- 
Alonc  turo 

Cost 

Aero 

Approx 

Alone 

j'rcTo  Soil 

Appro:;  Adaptation 

Climatic 

Adaptation 

hdilTS  irUSTARD 

Good  yintor  greyer. 

o"-  r-!'- 

8ir  P/f 

0  ,h8 

0  .pO  Tfidely  adapted 

Localities  of 
mil  dor  Acintor 

Froducos  good  bulk  of 
organic  r.Tattcr,  Ilca-uy 
tap  root  and  c oar go 
stoins  arc  of  value  in 
improving  tlio  plysi- 
cal  condition  of  hca-'/y 
soils.  Hakes  more 
rapid  grovi:h  than 
Tricsbo  Llustard.  deed 
should  not  he  alloyed 
to  mature  in  field  crop 
areas , 


TRIESTE  irUSTRRD 

Same  as  TJhito  Llustard 
erne  opt  sor.o-nhat  si  over 
groT.dng,  Produces  a 
little  more  hulk  tlian 
Hhite  llustard. 


R-' 


.60 


:0  T.'idclv  adapted 


Localities  of 
mil.dor  vaintors. 


lilLVR 

Good  uintor  grovrcr. 
Produces  largo  bulk  of 
green  natcriixl. 


10:!^ 


('ll' 


1.10 


•  /p 


'/cry  good  on 
licav7/  soil 
typos. 


IToll  codapt od 

to  climate  of 
3  out he  rn  and 
central  G;il" 
if ornia . 


VOLURTEER  CROPS 

Pig’.rccd,  V;ild  Oats,  hot  Planted 

Chick  v.-'ood,  Pilarcc, 

Ida  1  va ,  Gr a  s  s  c  s , 

Often  give  satisfac¬ 
tory  results  vdicro  soil 
conditions  aro  favor¬ 
able  and  sufficient 
soed  is  present. 


OATS  60’r 

Less  particular  than 
either  vdicat  or  barley 
as  roga.rds  soil  condi¬ 
tion. 


yOlr  V  1*55  V  ‘Op  Good  on  hoaup' 

coils.  Toler¬ 
ant  of  alkali 
and  poor  drain 
ago , 


RYE  86"  liOir  0  2.00 

'.Till  make  a  cover  on  poor 
or  very  light  soils  v.'horo  other 
cereals  vould  fail.  Seed  should 
not  bo  alloyed  to  nature  in  field 
crop  aroas , 


0  1.00  Good  on  poor 

or  light  soils. 


BARLE'A  om TSIEAL^ map’’  be  used  throughout  California  as  a 


Herly  all  of 
California. 


nearly  all  of 
California, 


cover  crop 


